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PROM, Hateridle Researoh Oroup, 595-2 

SUBJECT: 
- -< 

’ /  i 
M ~ a h a n l d l  Properties of Inconol X Sheet at’Y16 -100, -320, and 
-4230 F 

Tbr nXat$w high f iold rtraagth (ll8 kri ,  0 0 2 ~ r e e n t  offret at 786 P) of 

favorable I n  ompariaon to 321 anaealod r t a i n l o r s  ateel uhlah 
UaUlrbLe Vbld &rongth of 30 kd. ! b o o  tho donritior of tho80 tu0 mQeri.lr 
aro mar4 tho uy (0.29 lb/in.3 for 321 urd 0.30 Ib/in.3 for Inoonel X), the 

cm. d 8Qnfficant ln-0 in  yield rtrength l a  d s o  roallred dt lowor 
tanpratursrr (134 kai at  4 3 0  F). Tho Inoonrl X uhaet makrlal also oxhibltr 
high ultirpitcl tonsi l0  rtnngCths (174 k s i  at  780 P urd 233 ksi a t  -4230 a ) ,  
with very good duotll itp (25.0 to 31.0 pbrornt) a8 1IyallUf.d olonption a t  
ill k r t i a g  krpnturor .  Tho pmportloxul limit is 95 kai at 780 F and 
higher at nduoed tempraturos. Tho notohed/unnotched rrtio,  a oritorion of 
br i t t lo  fraoturo, i s  s o d t  low (0.85 at  lover temperatures); howmr, i t a  
metallurgical s ini larity 60 X 4 b n o l  whiob has proved satisfaotory for 

th. S O l U t h  e ULd aS.6 b 0 - l  x 8b.t this Ykrm look m6t 
a der* 

8 t ~ t e = w e ~ ~ t  ratio of baoud x i_s rt Icest %,k,!E!t! ti=$: %!I&% el” +-@ 321 
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Table 1. C h a m l a d  Cornpaltion Lfmits of Inoonel Xa 

! 

llakel 

Chromiu 

Iron 

Cast - Wrounht 

72.0 msinilur Reminder 

14*0 - 1?,0 14,o - 17.0 
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M 20 A p r U  196C 

% 
kei 

Form and Condition Ftu e 

kai s 

Plate, hot-rollod 
Annealed 30 - 50 80 - 105 55 " 35 

Rod and bar 
Cold-drwrr 80 - 125 105 - 150 30 - 10 
Hot-roll@$ 35 - 90 85 - 120 50 - 30 
A g e - b u d s d  9Q 162 24 

Annealed 30 - 45 80 - 100 55 - 35 
Spring temper 120 - 160 US - 170 10 - 2 

Strip 

Cistinge, as oast 30 - 45 70 - 9s 30 - 10 
Tubing, eold-dram 

Anmaled 30 - 45 80 - 100 55 - 35 

*From International Niakel Company, Bulletin T-7 

#Solution treated 21000 F/4 hr, aged 15500 F/24 hr, and 13000 F/20 hr, and 
* * h e a l e d  (1900 - 21000 F), aged 13000 P/ 20 hr, and afr oooled 

air oooled 
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+78 

- 

u18 

-100 

-100 

-320 

-32 0 

-423 

-423 

Table 3 .  
0.063-huh Sheet, International l i o k e l  Cam, 

M 5 5 4 2 ,  Heat l o .  34l5X, Solution Treated and Aged 

Mechanical. Properties of Inconel X 

Direction FtY 

ka,i 

117 
118 
Illt 
U8 

ll8 
rast 
118 

123 
120 
a23 
122 

129 
Ul u 
13 0 

13 0 

13 0 

134 
135 u 
134 

139 

13 9 
- - 

Ftu 

kei 

174 
174 u 
174 

174 u2 
171, 

190 
188 m 
189 

215 
214 a 
214 

212 
a2 
212 

232 
23 5 
221 
233 

233 ai 
234 

e 

2 
25.0 
23.5 
36Jp 
25 05 

25.3 w 
25 00 

31,o 
30.0 

30.0 

31 60 
31 -0 
31.fj 
31.0 

33 .O 
m 
30.0 

29.0 
31 00 
29rz! 
30.0 

30.0 
32.9 
31 -0 

Notched 
T.S. 

(G = 6.3)  
L 

169 

iii 
168 
b611 
168 

174 
175 m 
174 

174 m 
175 

186 
186 
181 
184 

183 
u5 
184 

207 
200 

Notched/ 
Unnotched 
Tensile 
P4tlo 

0.v 

0.97 

0.9 

0.86 

0.87 

0.85 
189 
199 

m 
201 0.86 


